In a prospective blind evaluation of multiple colonic mucosal biopsy specimens, 45 clinically well defined patients with chronic inflammatory bowel disease (21 Crohn's disease and 24 ulcerative colitis) and 16 control subjects (seven normal subjects and nine patients with diverticular disease) were studied to identify reproducible histopathological features which could distinguish chronic inflammatory bowel disease (CIBD) from non-CIBD and Crohn's disease from ulcerative colitis. Using kappa statistics 16 of 41 histological features were sufficiently reproducible for further stepwise discriminant analysis to differentiate between CIBD and non-CIBD, and between Crohn's disease and ulcerative colitis. Using the combination of three features (an increase of lymphocytes and plasma cells in the lamina propria, the presence of branching of crypts, and neutrophils in the crypt epithelium) we were able to distinguish CIBD from non-CIBD in 89% of the cases with high probability
lymphocytes and plasma cells in the lamina propria, the presence of branching of crypts, and neutrophils in the crypt epithelium) we were able to distinguish CIBD from non-CIBD in 89% of the cases with high probability (p>0.85). To separate Crohn's disease from ulcerative colitis three features (an excess of histiocytes in combination with a villous or irregular aspect of the mucosal surface and granulomas) had a high predictive value. Using these features 70% of Crohn's disease patients and 75% of ulcerative colitis patients were correctly classified with a high probability (p>0.85). These findings indicate that the pathologist is dependent on the presence of only a few histological features for a reliable classification of Crohn's disease and ulcerative colitis.
Crohn's disease and ulcerative colitis, although fully described in several studies,'`continue to present a problem in the differential diagnosis from the clinical as well as the histopathological point of view. The two diseases share many histopathological features and the discriminating characteristics are often subtle and ill defined. 5 During the evaluation of colonic mucosal biopsy specimens for chronic inflammatory bowel disease (CIBD) the pathologist will often endorse the clinical diagnosis by selecting the histopathological features which fit the diagnosis. The histopathological diagnosis of Crohn's disease and ulcerative colitis should be based on discriminating histological features which are sufficiently reproducible.'0 Assessment of observer variation may identify diagnostic problem areas and may have great therapeutic consequences in clinical practice.'1'3 However, few studies have been carried out in which the reproducibility and diagnostic value of histopathological features in the differential diagnosis of Crohn's disease and ulcerative colitis have been investigated.'. '7 We performed a prospective blind evaluation of a large number of histopathological features in multiple colonic biopsy specimens from patients with clinically well defined CIBD to accomplish three main objectives: (i) to assess the reproducibility of the histological features commonly used in the histopathological evaluation of colonic mucosal biopsy specimens; (ii) to determine which combination of features has the highest discriminative power in distinguishing CIBD from non-CIBD; (iii) to determine in patients classified as having CIBD which combination of histological features has the highest diagnostic value in distinguishing between Crohn's disease and ulcerative colitis.
Methods
The evaluation was made on a total of 61 patients: 45 patients with CIBD (Crohn's disease or ulcerative colitis) and 16 All these clinically defined patients with typical Crohn's disease and ulcerative colitis had a colonoscopy or sigmoidoscopy and multiple biopsy specimens were taken, usually from descending colon, sigmoid, and rectum, and if possible from transverse and ascending colon (Table I) . At least three biopsy specimens were taken from each site. Therefore usually nine specimens per patient were studied from the nine to 15 specimens taken. Specimens were taken from inflamed mucosa (when present), not from ulcer margins or ulcer debris.
The clinical activity of the disease was determined according to the Sutherland score for ulcerative colitis'8 and the Harvey-Bradshaw score'9 for Crohn's disease. (Fig lB and C) . Feature 20: increase in neutrophils was defined as the presence of more than three neutrophils in the lamina propria; a superficial location was defined as the upper half of the mucosal layer; basal location meant the lower half of the mucosa.
Feature 22: basal neutrophilic cryptitis is present when there is migration of neutrophils into the crypt epithelium with focal lysis of epithelial cells.
Feature 23: basal histiocytic cryptitis2225 was defined as a histiocytic inflammatory infiltrate and was present in the epithelium of the base of a crypt (Fig 1D) .
Feature 25: an epithelioid granuloma is a discrete collection of at least five epithelioid cells with or without accompanying giant cells, and without caseating necrosis or foreign bodies.
Feature 27: a microgranuloma is an aggregate of histiocytes and lymphocytes22; giant cells are absent in microgranulomas.
Feature 29: the distribution of the chronic inflammation was focal if it had a patchy distribution, in contrast to a diffuse pattern where the inflammation is band like.
Feature 31: a crypt abscess is a chain of neutrophils extending from the lamina propria through the crypt epithelium into the lumen of the crypt. Feature 32: a cystic crypt abscess is an abscess with flattening of the epithelial cells in a dilated, ballooned gland.
Feature 37: basal lymphoid aggregates9 are nodular collections of lymphocytes without reactive centres, located between the muscularis mucosae and the crypts; at least two aggregates had to be present in a biopsy specimen to be considered abnormal.
Feature 39: the inflammation was disproportionate if the submucosa contained a denser infiltrate than the mucosa.
All slides were examined in one session. Each pathologist separately summarised and recorded the histological features on a data file for each patient. All data were entered on a computer file for statistical analysis. (7) 1 (14) 1 (11) 3 (14) 12 (50) (19) Neutrophils in crypt epithelium (21) 0 (0) Figure 2 To select the features with the best power of and 15 of 20(75%) patients with ulcerative colitis discrimination to distinguish Crohn's disease were correctly classified, both with probabilities from ulcerative colitis in the patients classified as of more than 0.85. Two patients with Crohn's CIBD (n=40) a similar stepwise linear discrimi-disease were falsely classified as ulcerative colitis nant analysis was performed. The most contri-with a high probability of more than 0-85. One butive feature was the presence or absence of an ulcerative colitis patient was classified as Crohn's excess of histiocytes in the inflammatory infil-disease. Eight of the 40 CIBD patients (20%) trate. A second feature was the aspect of the were classified as CIBD indeterminate: four with mucosal surface -normal, irregular, or villous. Crohn's disease and four with ulcerative colitis. The additional feature of epithelioid granulomas resulted in a more accurate classification. These three features were tested in the jackknifed Discussion classification, as shown in Figure 3 .
This prospective study on the evaluation of A patient is predicted to have ulcerative colitis colonic biopsy specimens from CIBD patients when the a posteriori probability is >0 05 and shows that, according to kappa statistics, only 16 not to have ulcerative colitis, thus Crohn's of 41 histological features were sufficiently disease, when the a posteriori probability is reproducible. This finding is important since <015. Patients with probabilities between or reproducibility of histological characteristics is equal to 0-15 and 0.85 were recorded as CIBD seldom evaluated. The application of stepwise indeterminate. discriminant analysis to these 16 histological Figure 3 shows that 14 of 20 (70%) patients features to differentiate between CIBD patients with Crohn's disease were correctly classified and non-CIBD patients identified three dis- Jenkins et a129 applied discriminant analysis to multiple variables based on measurements in rectal biopsy specimens only. With the combination of an increase in lamina propria cellularity and the ratios of surface length to mucosal length and of surface epithelial height to crypt epithelial height 95% ofthe CIBD cases were distinguished from normal. This is in agreement with our results.
Our finding that an increase in plasma cells and lymphocytes is highly predictive for CIBD has been found by others. 14 29 30 Using conventional histological features such as an excess of histiocytes, the aspect of the mucosal surface, and granulomas, we classified 70% of the Crohn's disease and 75% of the ulcerative colitis patients correctly with a high probability (p>085 
